Resistance of Entamoeba histolytica to the cysteine proteinase inhibitor E64 is associated with secretion of pro-enzymes and reduced pathogenicity.
Cysteine proteinases (CPs) have been considered suitable targets for the development of antiparasitic drugs. To assess the importance of CPs for the growth and pathogenicity of the protozoan parasite Entamoeba histolytica we have cultured amoebae in the presence of various cysteine proteinase inhibitors (CPIs). It was found that broad range CPIs, which are membrane permeable and rapidly enter the cell, are highly toxic at micromolar concentrations, and all attempts to generate E. histolytica mutants resistant to these CPIs were unsuccessful. In contrast, the broad range CPI E64, which does not permeate membranes as well, was deleterious at much higher concentrations, and amoebae rapidly developed resistance to this inhibitor. Compared with sensitive wild-type cells, E64-resistant E. histolytica were substantially reduced in the expression of various CP genes and were able to secrete unprocessed enzyme into the culture medium. Moreover, E64 resistance was associated with a significant reduction in virulence, because these cells were greatly impaired in the ability to generate liver abscesses in experimentally infected gerbils.